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7KH RUGHUHG DVVHPEO\ RI D IXQFWLRQDO SUHLQLWLDWLRQ FRPSOH[ 3,& FRPSRVHG RI JHQHUDO
WUDQVFULSWLRQIDFWRUV*7)VLVDSUHUHTXLVLWHIRUWKHWUDQVFULSWLRQRISURWHLQFRGLQJJHQHVE\
51$ SRO\PHUDVH ,, 7),,' FRPSULVHG RI WKH 7$7$ ELQGLQJ SURWHLQ 7%3 DQG  7%3
DVVRFLDWHGIDFWRUV7$)VLVWKH*7)WKDWLVWKRXJKWWRUHFRJQL]HWKHSURPRWHUVHTXHQFHV
DOORZLQJ VLWHVSHFLILF 3,& DVVHPEO\ 7UDQVFULSWLRQDO FRIDFWRUV VXFK DV 6$*$ DUH DOVR
QHFHVVDU\ IRU WLJKWO\ UHJXODWHG WUDQVFULSWLRQ LQLWLDWLRQ 7KH FRQWULEXWLRQ RI WKH WZR 7$)
FRQWDLQLQJFRPSOH[HV7),,'6$*$WRHU\WKURSRLHVLVUHPDLQVHOXVLYH%\DEODWLQJ7$)
VSHFLILFDOO\ LQ HU\WKURLG FHOOV in vivo ZH REVHUYHG D GLIIHUHQWLDWLRQ EORFN DFFRPSDQLHG E\
GHUHJXODWHG *$7$ WDUJHW JHQHV LQFOXGLQJ Gata1 LWVHOI VXJJHVWLQJ IXQFWLRQDO FURVVWDON
EHWZHHQ*$7$DQG7$)$GGLWLRQDOO\ZHDQDO\]HGWKHFRPSRVLWLRQRI7),,'DQG6$*$
FRPSOH[HV E\PDVV VSHFWURPHWU\ LQPRXVH DQG KXPDQ FHOOV DQG IRXQG WKDW WKHLU JOREDO










,QLWLDWLRQ RI 51$ SRO\PHUDVH ,, 51$ SRO ,, WUDQVFULSWLRQ LQ HXNDU\RWHV LV D SURFHVV
LQYROYLQJVWHSZLVHUHFUXLWPHQWDQGDVVHPEO\RI WKHSUHLQLWLDWLRQFRPSOH[3,&DW WKHFRUH
SURPRWHURIDWUDQVFULSWLRQDOXQLW7UDQVFULSWLRQIDFWRU7),,'FRPSULVHGRIWKH7$7$ELQGLQJ
SURWHLQ 7%3 DQGD VHULHV RI 7%3DVVRFLDWHG IDFWRUV 7$)V LV WKHJHQHUDO WUDQVFULSWLRQ
IDFWRU*7)WKDWE\UHFRJQL]LQJWKHSURPRWHUVHTXHQFHVDQGVXUURXQGLQJFKURPDWLQPDUNV
DOORZV WKH VLWHVSHFLILF DVVHPEO\ RI WKH 3,& DQG UHIV WKHUHLQ %LQGLQJ RI WKH 7),,'
FRPSOH[ LV DLGHG E\ 7),,$ DQG IROORZHG E\ WKH UHPDLQGHU RI WKH JHQHUDO WUDQVFULSWLRQ
PDFKLQHU\ LQFOXGLQJ 7),,% 51$ SRO ,,7),,) 7),,( DQG 7),,+ FRPSOH[HV $GGLWLRQDO
FRIDFWRUV LQFOXGLQJ WKH 0HGLDWRU FRPSOH[ KLVWRQH PRGLILHUV DQG FKURPDWLQ UHPRGHOHUV




IXQFWLRQDO IHDWXUHV  ,QGHHG QLQHRXW RI WKLUWHHQ7$)VFRQWDLQDKLVWRQH IROGGRPDLQ
+)'IDYRULQJWKHIRUPDWLRQRI7$)KHWHURGLPHUV)RULQVWDQFHWKH7$)KHWHURGLPHU
KDVEHHQIRXQGWRELQGSURPRWHUHOHPHQWVGRZQVWUHDPRIWKH7$7$ER[DQGLVDGLUHFW
WDUJHWRI WUDQVFULSWLRQDODFWLYDWRUV0RUHRYHU LWKDVEHHQVKRZQ WKDW7$)NQRFNRXWV
.2DQGin vitro7$)NQRFNGRZQH[SHULPHQWVUHVXOWLQERWKGRZQDQGXSUHJXODWHGJHQH
H[SUHVVLRQRIVXEVHWVRIJHQHV$OO WKHVHUHVXOWV WRJHWKHUVXJJHVW WKDW7),,' LVD
KLJKO\ IOH[LEOH UHJXODWRU RI WUDQVFULSWLRQ IXQFWLRQLQJ ERWK LQ JHQH DFWLYDWLRQ DQG LQ
UHSUHVVLRQ
$GGLWLRQDOO\ FRDFWLYDWRU FRPSOH[HV ZLWK KLVWRQH DFHW\OWUDQVIHUDVH +$7 DFWLYLW\
UHVSRQVLEOH IRU JHQH DFWLYDWLRQDVVRFLDWHG LQWHUDFWLRQV LQFOXGLQJ WKH $7$& $GD7ZR$
&RQWDLQLQJ DQG 6$*$ 6SW$GD*FQDFHW\OWUDQVIHUDVH FRPSOH[HV DSSHDU WR KDYH


GLVWLQFW IXQFWLRQDO UROHVE\ WDUJHWLQJHLWKHU SURPRWHUVRU HQKDQFHUVRUERWK  DQG UHIV
WKHUHLQ
7$) LVDVXEXQLWRIERWK WKH7),,'DQG WKH6$*$FRDFWLYDWRU+$7FRPSOH[HV
7KH UROH RI 7$) LV LQGLVSHQVDEOH IRU HDUO\ HPEU\RQLF WUDQVFULSWLRQ DQG PRXVH
GHYHORSPHQW DV NQRFNRXW .2 HPEU\RV GLH HDUO\ LQ JHVWDWLRQ EHWZHHQ ( DQG (
DURXQG WKHVWDJHZKHQ WKHVXSSO\RIPDWHUQDOSURWHLQEHFRPHV LQVXIILFLHQW+RZHYHU
ZKHQDQDO\]LQJ7),,'VWDELOLW\DQG WUDQVFULSWLRQ LWZDVQRWHG WKDWQRWDOOFHOOVDQG WLVVXHV
ZHUHHTXDOO\DIIHFWHGE\WKHORVVRI7$))RUH[DPSOHDEODWLRQRI7$)LQNHUDWLQRF\WHV
LPSDLUHGVNLQEDUULHUIRUPDWLRQDQGGHUHJXODWHGDVXEVHWRIUHODWHGJHQHVZKHQLQDFWLYDWHG
GXULQJ WKH IHWDO VWDJH EXW UHVXOWHG LQ QR GHWHFWDEOH HIIHFW LQ DGXOW NHUDWLQRF\WHV
0RUHRYHU VWXGLHV LQ ZKLFK 7$) ZDV FRQGLWLRQDOO\ DEODWHG LQ IHWDO RU DGXOW OLYHU
GHPRQVWUDWHG WKH HVVHQWLDO UROHRI7$) LQ OLYHUGHYHORSPHQW UHYHDOLQJ WKHQHFHVVLW\ RI
7$) IRU7),,'VWDELOLW\ WR UHSUHVVVSHFLILFJHQHV LQ WKH OLYHU LQSRVWQDWDO OLIH7KHVH




DQG WLVVXHVSHFLILF WUDQVFULSWLRQ IDFWRUV LVFUXFLDO WRREWDLQDPRUHFRPSUHKHQVLYHYLHZRI
FHOOGLIIHUHQWLDWLRQWKURXJKRXWGHYHORSPHQW
(U\WKURSRLHVLVLVWKHSURFHVVE\ZKLFKUHGFHOOVDUHIRUPHG7KHUHDUHWZRZDYHVRI




KHPRJORELQFKDLQH[SUHVVHG0DQ\ WLVVXHVSHFLILF WUDQVFULSWLRQ IDFWRUVKDYHEHHQVWXGLHG
LQ RUGHU WR SURYLGH PHFKDQLVWLF FOXHV WR WKLV SURFHVV RI GHYHORSPHQWDOVWDJH VSHFLILF


KHPRJORELQ H[SUHVVLRQ *$7$ LV RQH RI WKHP LW LV H[SUHVVHG LQ OLQHDJHFRPPLWWHG
FHOOV HU\WKURLG PHJDNDU\RF\WLF HRVLQRSKLOLF PDVW DQG GHQGULWLF FHOOV DQG SOD\V DQ
LPSRUWDQW UROH LQ WKH UHJXODWLRQ RI GLIIHUHQWLDWLRQ DQG VXUYLYDO RI WKHVH OLQHDJHV 
(PEU\RV ODFNLQJGata1 GLH DW DSSUR[LPDWHO\ HPEU\RQLF GD\  GXH WR WKH PDWXUDWLRQ
DUUHVWRISULPLWLYHHU\WKURLGFHOOVZKLOHFRQGLWLRQDONQRFNRXWRIGata1LQDGXOWVOHDGVWR
UHG FHOO DSODVLD DQG VHYHUH WKURPERF\WKRSHQLD+RZHYHU WKH FRPSRVLWLRQ RI JHQHUDO
WUDQVFULSWLRQ FRPSOH[HV VXFK DV 7),,' DQG 6$*$ DQG WKH UROH RI 7$)V GXULQJ
GHYHORSPHQWDOHU\WKURSRLHVLVKDYHQRWEHHQLQYHVWLJDWHG\HW
$OWHUQDWLYH 7),,' DQG RWKHU *7) FRPSOH[HV KDYH EHHQ LPSOLFDWHG LQ SURYLGLQJ
DOWHUQDWLYH SDWKZD\V OHDGLQJ WR JHQH UHJXODWLRQ GXULQJ GLIIHUHQWLDWLRQ  7R JDLQ
LQVLJKWLQWRWKHUROHRI*7)LQPRXVHHU\WKURSRLHVLVZHKDYHFDUULHGRXWVSHFLILFLQDFWLYDWLRQ
RI7$) D FRUQHUVWRQH VXEXQLW RI WKH7),,' DQG6$*$FRPSOH[HV LQ WKHHU\WKURLG
FRPSDUWPHQW E\ FURVVLQJ TAF10lox ZLWK EpoR-Cre PLFH :H IRXQG WKDW 7$)
DEODWLRQ UHVXOWV LQ D EORFN RI HU\WKURSRLHVLV OHDGLQJ WR VHYHUH DQHPLD ZKLFK LV OHWKDO DW
(6HYHUDO*$7$WDUJHWJHQHVLQFOXGLQJGata1LWVHOIZHUHGHUHJXODWHGZKHQ7$)
ZDV DEODWHG :H KDYH DOVR DQDO\]HG WKH FRPSRVLWLRQ DQG VWRLFKLRPHWU\ RI WKH 7$)
FRQWDLQLQJWUDQVFULSWLRQFRPSOH[HV7),,'DQG6$*$E\PDVVVSHFWURPHWU\LQSUROLIHUDWLQJ
HU\WKURLG SUHFXUVRUV SURHU\WKUREODVWV DQG V\QFKURQRXVO\ GLIIHUHQWLDWHG HU\WKURLG FHOOV RI
PRXVHDQGKXPDQRULJLQ ,QWHUHVWLQJO\ZH IRXQG WKDW7$) LQWHUDFWVSK\VLFDOO\ZLWK WKH
PDVWHU UHJXODWRU RI HU\WKURLG GLIIHUHQWLDWLRQ WKH *$7$ WUDQVFULSWLRQ IDFWRU DQG ZH
REVHUYHG HQULFKPHQW RI 7$) ELQGLQJ WR WKH GATA1 ORFXV LQ KXPDQ HU\WKURLG FHOOV
&ROOHFWLYHO\ WKHVHGDWDVXJJHVW WKDW WKH LQWHUDFWLRQRI7$)ZLWK*$7$ LV LPSRUWDQW WR
IDFLOLWDWH WKH UHFUXLWPHQW RI 7),,'DQGRU6$*$ WR*$7$UHVSRQVLYHSURPRWHUVDQG WKDW







7KH TAF10lox/KO PLFH DQG EpoR-Cre PLFH KDYH EHHQ GHVFULEHG SUHYLRXVO\
TAF10lox/KO:EpoR-Cre 7$).2F(U\ DQG VLQJOH JHQHWLFDOO\ PRGLILHG PLFH ZHUH












VWDLQLQJ LQFOXGH 7(53HU&3&\ %' .,7 &'3(&\ %' &'3( %'
6LQFH WKHEpoR-CreDOOHOH LQFOXGHVD*)3 UHSRUWHU(SR5GULYHQ&UHH[SUHVVLRQZDV
IROORZHG E\ *)3 LQ WKH ),7& FKDQQHO 'HDG FHOOV ZHUH H[FOXGHG E\ +RHFKVW VWDLQLQJ
,QYLWURJHQDQGDQDO\VLVZDVSHUIRUPHGZLWKWKH)ORZ-RVRIWZDUH7UHH6WDU,QF
([WUDFWSUHSDUDWLRQDQG,PPXQRSUHFLSLWDWLRQ,3$VVD\V
1XFOHDU H[WUDFWV ZHUH SUHSDUHG DV GHVFULEHG  7$) LPPXQRSUHFLSLWDWLRQV ,3V













0J&O FRPSOHWH SURWHDVH LQKLELWRU FRFNWDLO 5RFKH DQG SDVVHG WKURXJK WKH SUHVVXUH
SOXQJHWKUHHWRIRXUWLPHV$IWHUFHQWULIXJDWLRQDWUSPIRUPLQDW&WKHH[WUDFW
ZDV LQFXEDWHG ZLWK SUHHTXLOLEUDWHG ZDVK EXIIHU ZLWKRXW JOXWDWKLRQH JOXWDWKLRQH EHDGV
*OXWDWKLRQH6HSKDURVH%*(+HDOWKFDUH IRUKDW URRPWHPSHUDWXUH57$IWHU WKUHH
ZDVKHV  P0 7ULV+&O S+   0 1D&O  *O\FHURO  P0 *OXWDWKLRQH FRPSOHWH
SURWHDVH LQKLELWRU FRFNWDLO WKHSURWHLQVZHUHHOXWHG P0*OXWDWKLRQHP07ULV+&O
S+P01D&OFRPSOHWHSURWHDVHLQKLELWRUFRFNWDLO
&KURPDWLQLPPXQRSUHFLSLWDWLRQ&K,3
&KURPDWLQ SUHSDUDWLRQ IURP KXPDQ HU\WKURLG SURJHQLWRU FXOWXUHV +(3V ZDV SUHYLRXVO\
GHVFULEHG )HWDO OLYHU DQGDGXOW+(3VZHUH FXOWXUHG DQG XVHG IRU&K,3 UHDFWLRQV
WKDWZHUHSHUIRUPHGDVGHVFULEHGZLWKWKH7$+DQWLERG\FORQHDJDLQVWWKHKXPDQ
7$) SURWHLQ WKH *$7$ DQWLERG\ DE DQG D &' DQWLERG\  %'





















 )LQQ]\PHV DQG GLOXWHG WR QJȝO FRQFHQWUDWLRQ IURP ZKLFK QJ ZDV XVHG SHU
UHDFWLRQDWȝOWRWDOYROXPH&RQGLWLRQVRIWKHT573&5DQGSULPHUVHTXHQFHVDUHDOUHDG\




VHWWLQJV 7KH FRXQWHG GDWD ZHUH QRUPDOL]HG E\ WKH VL]H IDFWRU RI WKH OLEUDULHV DQG









,'V XVLQJ D WKUHVKROGp-YDOXH RI  [  7KH3ULQFLSDO&RPSRQHQW $QDO\VLV 3&$ZDV
FDUULHG RXW XVLQJ WKH 3HDUVRQ
V FRUUHODWLRQ PDWUL[ DIWHU EOLQG YDULDQFH VWDELOL]LQJ
WUDQVIRUPDWLRQ RI WKH QRUPDOL]HG FRXQWV7KH 51$VHT GDWD ZDV MRLQHG ZLWK *$7$
&K,3VHTGDWDDQGSORWWHGLQD9HQQGLDJUDP7KHVWDWLVWLFDOSDFNDJH5ZDVXVHGIRU
FDOFXODWLRQVDQGSORWWLQJRIWKHGDWD5&RUH7HDP5$/DQJXDJHDQG(QYLURQPHQW














PLFH LQ ZKLFK TAF10 ZDV VSHFLILFDOO\ DEODWHG LQ HU\WKURLG FHOOV TAF10+/- PLFH DUH
QRUPDO WKHUHIRUHZH JHQHUDWHGPLFH EHDULQJ DTAF10 NQRFNRXW DOOHOH DQG DTAF10
/R[3IODQNHGDOOHOH LQRUGHU WR UHGXFH WKH UHFRPELQDWLRQ UHTXLUHPHQWV WRRQHDOOHOHZKHQ
JHQHUDWLQJFRQGLWLRQDONQRFNRXWPLFH ,QRUGHU WRVWXG\7$) ORVVRIIXQFWLRQVSHFLILFDOO\
LQHU\WKURLGFHOOVZHJHQHUDWHGTAF10KO/LoxDQLPDOVEHDULQJWKHHU\WKURLGVSHFLILFEpoR-
CreDOOHOHDQGZHUHIHUWRWKHPDVTAF10KOcEry7KHH[SUHVVLRQRI(SR5VWDUWVDW(
LQ \RON VDF HU\WKURLG SURJHQLWRUV  LQFUHDVLQJ GXULQJ GHILQLWLYH HU\WKURSRLHVLV LQ %)8H
DQGUHDFKLQJPD[LPDOOHYHOVLQ&)8HSURJHQLWRUV
'HILQLWLYH HU\WKURSRLHVLV VWDUWV DW( LQ WKH IHWDO OLYHU EXW GHILQLWLYHHU\WKURLG FHOOV
DUHGHWHFWHGLQWKHFLUFXODWLRQDIWHU(DQGRQO\DW(UHDFKDQDSSUR[LPDWHUDWLR
ZLWKVWLOO FLUFXODWLQJSULPLWLYHHU\WKURLGFHOOVGHULYHG IURP WKH\RONVDF  ,QRUGHU WR
DQDO\]H WKLV GHYHORSPHQWDO WUDQVLWLRQ SHULRG ZH SHUIRUPHG DQDO\VLV RITAF10KOcEr\ DQG
FRQWUROHPEU\RVDW((DQG()URP(RQZDUGVTAF10KOcEry HPEU\RV
ZHUH SDOHU WKDQ FRQWURO RU KHWHUR]\JRXV OLWWHUPDWHV DQG DOO TAF10KOcEry HPEU\RV ZHUH
GHDGE\($ UHSUHVHQWDWLYHSLFWXUHRI(HPEU\RV LV VKRZQ LQ)LJXUH$*URVV
PRUSKRORJLFDODQDO\VLVUHYHDOHGWKDWWKHIHWDOOLYHUVL]HZDVFRQVLGHUDEO\UHGXFHGDW(
LQTAF10KOcEryHPEU\RVZKHQFRPSDUHG WRFRQWURO OLWWHUPDWHV)LJXUH$7KH IHWDO OLYHU
VL]H DQG WRWDO EORRG FHOO FRXQWV ZHUH VLJQLILFDQWO\ UHGXFHG DW ( )LJXUH % )ORZ
F\WRPHWU\DQDO\VLVRI IHWDO OLYHUFHOOVVKRZHGDGHFUHDVH LQ OLYHFHOOVDW( )LJXUH&
DQG7DEOHLQFRQFRUGDQFHZLWKWKHDSRSWRWLFSKHQRW\SHWKDWKDVEHHQVKRZQSUHYLRXVO\
LQRWKHUFHOOW\SHVODFNLQJ7$)7KLVGHFUHDVHVWDUWHGWREHQRWLFHDEOHDW(





:H QH[W DLPHG WR GHWHUPLQH WKH GLIIHUHQWLDWLRQ VWDJH DW ZKLFK 7$) LV HVVHQWLDO
GXULQJWKHIHWDOHU\WKURLGGLIIHUHQWLDWLRQSURFHVV7KXVZHDQDO\]HG((DQG(












FRQWURO VHH )LJXUH & DQG 7DEOH  7KH &' 0), ZDV UHGXFHG DW ( DQG ZDV
VLJQLILFDQWO\ ORZHU DW ( DQG ( IXUWKHU VXSSRUWLQJ WKH QRWLRQ RI D GLIIHUHQWLDWLRQ
GHIHFW 7KH PDWXUDWLRQ GHOD\ DQG WKH UHGXFWLRQ RI PDWXUH FHOOV .,7 &'
7HUFHOOVVHH7DEOHE\(FRLQFLGHGZLWKPD[LPXPH[SUHVVLRQRI(SR5&UHDV
PHDVXUHG E\ WKH H[SUHVVLRQ RI WKH *)3 UHSRUWHU RI (SR5&UH PLFH E\ IORZ F\WRPHWU\
)LJXUHDQG)XUWKHUPRUHDQDO\VLVRI&'DQG7HUH[SUHVVLRQDVPDWXUDWLRQ
PDUNHUV LQ HU\WKURLG FHOOV UHYHDOHG D VLJQLILFDQW UHGXFWLRQ LQ WKHPDWXUH &'7HU
IUDFWLRQE\(DQGDGUDPDWLFGHFUHDVHE\()LJXUH%7KH0),RI7HUZDV
UHGXFHGWKURXJKRXWGHYHORSPHQWDVPHDVXUHGIURP(WR()LJXUH&DQG7DEOH









7R EHWWHU FKDUDFWHUL]H WKH 7$)UHJXODWHG JHQHV LQ HU\WKURLG FHOOV ZH DQDO\]HG JOREDO
JHQH H[SUHVVLRQ OHYHOV E\ P51$ VHTXHQFLQJ RQ ( IHWDO OLYHU FHOOV IURP WZR
KRPR]\JRXV TAF10KOcEry WZR KHWHUR]\JRXV TAF10KOcEry DQG WKUHH :7 HPEU\RV %\
XVLQJ D SULQFLSDO FRPSRQHQW DQDO\VLV 3&$ ZH REVHUYHG D VHSDUDWH FOXVWHULQJ RI WKH
KRPR]\JRXV7$).2F(U\IHWDOOLYHUVDPSOHVIURPWKHKHWHUR]\JRXV7$).2F(U\DQG:7
FRQWUROVDW()LJXUH$$WWKLVVWDJHZKHQOLYHHU\WKURLGFHOOVDUHVWLOOSUHVHQWLQWKH
IHWDO OLYHU WKH JHQH H[SUHVVLRQ DQDO\VLV UHYHDOHG DURXQG  GHUHJXODWHG JHQHV ZLWK D
PLQLPXPRIIROGFKDQJHLQFOXGLQJWKHTaf10JHQHLWVHOI)LJXUH%	'7$)OHYHOV
DVH[SHFWHGZHUHUHGXFHGE\PRUHWKDQLQTAF10KOcEry IHWDO OLYHUVDVFRPSDUHGWR
FRQWUROV ZKLFK FRUUHVSRQGV DSSUR[LPDWHO\ WR WKH SHUFHQWDJH RI HU\WKURLG FHOOV DSSUR[
EH\RQG WKH.,7&' FRPPLWWHG HU\WKURLG SURJHQLWRU VWDJH LQ WKH.2 IHWDO OLYHUV
)LJXUH$DQG7DEOHZKHQ(SR5H[SUHVVLRQDQGWKHUHIRUH&UHUHDFKHVLWVPD[LPXP
OHYHOV DV VKRZQ DERYH LQ )LJXUH  *HQH 2QWRORJ\ DQDO\VLV *2 UHYHDOHG WKDW PDMRU
µPHWDEROLF SDWKZD\V¶ µFHOOXODU UHVSRQVH WR VWUHVV¶ µFHOO W\SH VSHFLILF DSRSWRVLV¶ DQG µFHOO
GHDWK¶ UHODWHG SURFHVVHV ZHUH DPRQJ WKH PRVW DIIHFWHG RQHV )LJXUH & ([SUHVVLRQ
OHYHOVRI7),,'VXEXQLWVZHUHQRWVLJQLILFDQWO\FKDQJHGFRQVLVWHQWZLWKSUHYLRXVDQDO\VLVRI
7$).2WURSKREODVWDQGPRXVHIHWDOOLYHUVXJJHVWLQJWKDWWKHFRPSRVLWLRQRIWKH





,QLWLDOO\ H[SUHVVLRQ OHYHOV RI WKH Gata1, Gata2, Myb, Klf1, DQG Spi1 JHQHV ZHUH
PHDVXUHGE\T573&5)LJXUH'DQGRQO\Gata1DQGKlf1GLVSOD\HGDVLJQLILFDQWFKDQJH
LQWKHLUH[SUHVVLRQOHYHOV6XEVHTXHQWO\LQWKH51$VHTDQDO\VLVZHIRXQGWKDWPDQ\RIWKH
GLIIHUHQWLDOO\ H[SUHVVHG JHQHV DUH WUDQVFULSWLRQ IDFWRUV DQG RWKHU HU\WKURLGVSHFLILF JHQHV
ZKLFK KDYH EHHQ UHFHQWO\ LGHQWLILHG DV GLUHFW *$7$ WDUJHWV E\ FKURPDWLQ
LPPXQRSUHFLSLWDWLRQ IROORZHG E\ VHTXHQFLQJ &K,3VHT XVLQJ ( PRXVH IHWDO OLYHU
FHOOV :H REVHUYHG GRZQUHJXODWLRQ RI JHQHV HQFRGLQJ UHOHYDQW WUDQVFULSWLRQ IDFWRUV
GXULQJ HU\WKURSRLHVLV VXFK DVGata1, Klf1, Nfe2, Zptba7, Bcl2l1 DQG RWKHU PHWDEROLFDOO\
FUXFLDO HU\WKURLG JHQHV LQFOXGLQJSlc4a1, Gypa, Alas2, Car2 )LJXUH $  & 7KH JHQHV
HQFRGLQJWKH7)'3FRUHJXODWRUUHFHQWO\UHSRUWHGDVDQHVVHQWLDO IDFWRUGXULQJWHUPLQDO
HU\WKURSRLHVLV DQG WKH () WUDQVFULSWLRQ IDFWRU ZHUH VLJQLILFDQWO\ GRZQUHJXODWHG LQ
TAF10KOcEryWRJHWKHUZLWKWZR()WDUJHWJHQHVDhfr, Ccna2:HDOVRIRXQGDVXEVHWRI
XSUHJXODWHGJHQHVSpi1, Gata2, Runx1, Cux1, Car1, Rb1, Cbp/p300, MycPRVWRIZKLFK
DUHHU\WKURLGUHODWHGJHQHV )LJXUH%	&2IQRWHDdit3DQGTrib3, ZKLFKZHUH UHFHQWO\
UHSRUWHGWREHFRLQGXFHGGXULQJHU\WKURLGGLIIHUHQWLDWLRQDQGWKHErn1JHQHZKLFKKDV
EHHQOLQNHGWR(5VWUHVVDQGLQGXFHGDSRSWRVLVZHUHIRXQGVLJQLILFDQWO\XSUHJXODWHGLQWKH




DWGLIIHUHQWGHYHORSPHQWDOVWDJHV6SHFLILFDOO\IRUMyb, Cdk6, and Exosc2 
the *$7$SHDNVZHUHIRXQGEHORZWKHFXWRIIYDOXHLQ(IHWDOOLYHU
7KHH[SUHVVLRQRIJORELQJHQHVHbb-bh1, Hbb-y, Hbb-bt, Hbb-bs, Hba-a2, Hba-xZDV






,QWHUHVWLQJO\ QLQH JHQHV FRGLQJ IRU WKH '1$ELQGLQJ SURWHLQV .5$%=)3V VKRZQ
HDUOLHU  WR EH H[SUHVVHG LQ&'7(5DQGRU 7(5 HU\WKURLG FHOOV Zfp689, 
Zfp13, Zfp661, Zfp92, Zfp641, Zfp551, Zfp583, Zfp872 DSSHDUHG WR EH XQDIIHFWHG TYDO
!ZLWKWKHH[FHSWLRQRIZfp667TYDOH[SUHVVHGRQO\LQ7(5FHOOVDQGZLWK
QR LGHQWLILHG *$7$ SHDN DW ( ZKLFK ZDV GRZQUHJXODWHG )LJXUH $ ,Q DGGLWLRQ
75,0 WKDWZDV UHFHQWO\ UHSRUWHG WR OHDG WRDEORFN LQHU\WKURLGGLIIHUHQWLDWLRQZKHQ
GHOHWHGGLGQRWFKDQJHLQH[SUHVVLRQVXJJHVWLQJLWLVQRWLPSOLFDWHGLQWKHSKHQRW\SHRIWKH
HPEU\RV0RVWRI WKHVHJHQHVKDGQRRUH[FHSWLRQDOO\RQHSHDN LHZfp689 IRU*$7$
ELQGLQJLQWKHLUUHJXODWRU\VHTXHQFHVNEUDQJHDURXQGWKH766DW(
7KHVH UHVXOWV LQGLFDWH WKDW 7$) DEODWLRQ GRHV QRW DIIHFW JOREDO H[SUHVVLRQ DV
REVHUYHGEHIRUH LQ KHSDWRF\WHVSHFLILF7$).2FHOOV ,Q DGGLWLRQDERXWKDOI RI WKH
GHUHJXODWHG JHQHV LQ WKH TAF10KOcEry DUH SRWHQWLDO *$7$ WDUJHW JHQHV ZLWK PDQ\ RI
WKHPNQRZQWRSOD\DUROHGXULQJHU\WKURSRLHVLV)LJXUH',QFRQWUDVWWKHH[SUHVVLRQRI
JHQHV WKDW KDYH D UROH LQ HU\WKURLG GLIIHUHQWLDWLRQ EXW QRW ERXQG E\ *$7$ DW WKLV
GHYHORSPHQWDOVWDJH Zfp689, Zfp13, Myb, Exosc8 LVQRWDIIHFWHG7KXV*$7$ WDUJHWV
DUH DPRQJ WKH SULPDU\ DIIHFWHG JHQHV GXH WR WKH ORVV RI 7$) LQ WKH TAF10KOcEry






FRDFWLYDWRU FRPSOH[HV PD\ FKDQJH GXULQJ GLIIHUHQWLDWLRQ DQG GHYHORSPHQW  ZH





WR PDWXUH HU\WKUREODVWV LQ D V\QFKURQRXV PDQQHU XSRQ LQFUHDVLQJ WKH GRVH RI
HU\WKURSRLHWLQ 7$)FRQWDLQLQJ FRPSOH[HV ZHUH LVRODWHG E\ DQWL7$)
LPPXQRSUHFLSLWDWLRQV ,3V IURP LPPDWXUH DQG GLIIHUHQWLDWLQJ PDWXUH EXW VWLOO QXFOHDWHG
HU\WKURLGFHOOVDQGDQDO\]HGE\PDVVVSHFWURPHWU\067KHUHODWLYHDEXQGDQFHHP3$,






ZDV DVVRFLDWHG ZLWK WKH 7),,' FRPSOH[ LQPDWXUH HU\WKURLG FHOOV ,Q DJUHHPHQW ZLWK WKH
REVHUYDWLRQ WKDW 7$) LV WKH KLVWRQHIROG SDUWQHU RI 7$)  WKH 7$)7$)E
GHFUHDVH LQPDWXUHHU\WKURLG7),,'ZDVDFFRPSDQLHGE\DUHGXFWLRQRI7$)1RWH WKDW
7$)EXWQRW7$)EZDVDOVRVLJQLILFDQWO\GHFUHDVHGLQ7$),3VIURPPDWXUHHU\WKURLG
FHOO H[WUDFWV :KHQ FRPSDULQJ WKH FRPSRVLWLRQ RI WKH 6$*$ FRPSOH[ DW WKHVH WZR
GLIIHUHQWLDWLRQVWDJHVDIWHUQRUPDOL]LQJWR755$3ZHREVHUYHGDVOLJKWUHGXFWLRQLQVHYHUDO











GXULQJ GHYHORSPHQW LH IHWDO DQG DGXOW VWDJHV $OWKRXJK WKH HU\WKURLG FHOOV DUH DW WKH
SURHU\WKUREODVWVWDJHDWERWKGHYHORSPHQWDOO\GLIIHUHQWQLFKHVIHWDODQGDGXOWDQGVKRXOG
QRW EH GLUHFWO\ FRPSDUHG WR WKH PRXVH VLWXDWLRQ ZH KDYH PDGH VLPLODU REVHUYDWLRQV





DQDO\]HG 7$)FRQWDLQLQJ FRPSOH[HV 7),,' DQG 6$*$ GRHV QRW FKDQJH GUDPDWLFDOO\
GXULQJPRXVHDQGKXPDQHU\WKURLGGLIIHUHQWLDWLRQDQGGHYHORSPHQW+RZHYHUHVSHFLDOO\LQ
PRXVH FRPSOH[HVZH REVHUYHG RIWHQ VLJQLILFDQW VWRLFKLRPHWULF FKDQJHV RI WKRVH VSHFLILF
VXEXQLWV WKDW KDYH RUWKRORJXHV 7$)7$)E *&13&$) 7$)7$)E




$V RXU 7$) .2 H[SHULPHQWV VXJJHVWHG D IXQFWLRQDO FURVVWDON EHWZHHQ *$7$ DQG
7$)ZHQH[WDQDO\]HGZKHWKHUVSHFLILFHU\WKURLGWUDQVFULSWLRQIDFWRUVVXFKDV*$7$
ZRXOGFRLPPXQRSUHFLSLWDWHZLWK7$)IURPKXPDQIHWDO OLYHURUKXPDQSHULSKHUDOEORRG




:H DOVR DQDO\]HG *$7$ LQWHUDFWRUV E\ FDUU\LQJ RXW DQ DQWL*$7$ ,3 DQG









0(/ FHOOV WKDW H[SUHVV ELRWLQ\ODWHG *$7$ ELR*$7$ )LJXUH  7KHVH H[SHULPHQWV
IXUWKHU FRQILUPHG WKH LQWHUDFWLRQ EHWZHHQ 7$)FRQWDLQLQJ FRPSOH[HV DQG *$7$
SUHYLRXVO\LGHQWLILHGLQWKH06GDWD
:H IXUWKHU LQYHVWLJDWHG ZKHWKHU WKH*$7$7$) LQWHUDFWLRQ LV GLUHFW E\ in vitro 
SURWHLQSURWHLQ LQWHUDFWLRQ H[SHULPHQWV )LUVW HLWKHU 7$) DORQH RU 7$)7$)





*67 DQWLERG\ 2XU in vitro UHVXOWV LQGLFDWH WKDW *67*$7$ ERXQG WR ERWK 7$) DQG
7$)7$)FRQWDLQLQJEHDGVEXW*67DORQHGLGQRW)LJXUH'7KHVHUHVXOWVWRJHWKHU




,Q OLJKW RI WKH GRZQUHJXODWLRQ RI *$7$ P51$ OHYHOV ZH ZLVKHG WR GHWHUPLQH ZKHWKHU





ER[ DW NE UHODWLYH WR WKH 766  )LJXUH $ :H SHUIRUPHG FKURPDWLQ
LPPXQRSUHFLSLWDWLRQ &K,3 RI 7$) DQG *$7$ LQ K)/ DQG K%/ FHOOV UHSUHVHQWLQJ WZR
GLVWLQFWGHYHORSPHQWDOVWDJHVDVGHILQHGE\ WKHH[SUHVVLRQRI IHWDODQGDGXOWKHPRJORELQ
UHVSHFWLYHO\:HIRXQGWKDW7$)DQG*$7$ELQGLQJZDVPRUHHQULFKHGDWERWK*$7$
ELQGLQJ VLWHV DW WKH KXPDQ *$7$ ORFXV LQ WKH IHWDO OLYHU DV FRPSDUHG WR DGXOW EORRG
SURHU\WKUREODVWV )LJXUH %& +RZHYHU ZKLOH *$7$ ELQGV DW ERWK ELQGLQJ VLWHV




:H GHWHFWHG 7$)*$7$ SURWHLQSURWHLQ LQWHUDFWLRQ PDLQO\ LQ K)/ H[WUDFWV DQG &K,3
UHVXOWV VKRZ WKH VHOHFWLYH ELQGLQJ RI 7$) DW WKH SDOLQGURPLF *$7$ VLWH GXULQJ IHWDO







VSHFLILF WUDQVFULSWLRQ IDFWRUV DQG WKHLU LQWHUDFWLRQV ZLWK FRIDFWRUV *HQHUDO WUDQVFULSWLRQ
IDFWRUVDOVRKDYHDQDFWLYHUROHLHWKH\KDYHDPRUHFHOOW\SHVSHFLILFIXQFWLRQWKDQLWZDV




HU\WKURLG FHOOV IURP HDUO\ VWDJHV RI PRXVH GHYHORSPHQW ( LQ PLFH E\ FURVVLQJ
Taf10Lox ZLWK EpoR-Cre PLFH 7KLV UHVXOWHG LQ D EORFN LQ HU\WKURSRLHVLV OHDGLQJ WR
HPEU\RQLFGHDWKDWDURXQG($SURJUHVVLYHGHOD\LQWKHGLIIHUHQWLDWLRQNLQHWLFVWKURXJK
GHYHORSPHQW ZKLFK VWDUWV DOUHDG\ DW ( LV PRUH SURQRXQFHG DW ( ZLWK DQ
DFFXPXODWLRQRI&'7(5FHOOVDW WKHH[SHQVHRIPDWXUH7(5HU\WKURLGFHOOV
([SUHVVLRQ DQDO\VLV E\P51$ VHTXHQFLQJ 51$VHT VKRZHG WKDW HU\WKURLG WUDQVFULSWLRQ





DOVR IRXQG GRZQUHJXODWHG DQG ERWK JHQHVZHUH XQGHU WKH UHJXODWRU\ FRQWURO RI*$7$
1RUPDOO\WKHVHWZRJHQHVDUHLQGXFHGXSRQHU\WKURLGGLIIHUHQWLDWLRQDQGLWZDVVKRZQWKDW




GXULQJ HU\WKURLG GLIIHUHQWLDWLRQ ,Q FRQWUDVW JHQHV ZLWK OHVV ZHOO GHILQHG UROHV LQ WKH


HU\WKURLG OLQHDJHDQGQRSHDNVIRU*$7$ LQWKH&K,3VHTDQDO\VLVDW WKLVGHYHORSPHQWDO
VWDJH ( LH .5$%=)3 SURWHLQV GLG QRW FKDQJH WKHLU H[SUHVVLRQ OHYHOV LQ WKH
TAF10KOcEryIHWDOOLYHUV
1LQHRI WKHVH.5$%=)3SURWHLQVDUHNQRZQ WREHH[SUHVVHG LQHU\WKURLGSURJHQLWRUV
DQG WZR RI WKHP DUH UHTXLUHG IRU SURSHU HU\WKURLG GLIIHUHQWLDWLRQ =)3 =)3
7KHVH UHVXOWVVXJJHVW WKDW7$) LV UHTXLUHG WRVWDELOL]H WKH3,&FRPSOH[DW FHUWDLQ ORFL
H[SODLQLQJZK\WKHWUDQVFULSWLRQRIVSHFLILFJHQHVLVDIIHFWHGXSRQ7$)ORVV7KLVILQGLQJ
LV LQ DJUHHPHQW ZLWK WKH QRWLRQ WKDW 7$) ORVV GRHV QRW DIIHFW JHQHUDO WUDQVFULSWLRQ DV
ZRXOGEHH[SHFWHG IRUDFRUQHUVWRQH7$)RI WKH7),,'7KHVSHFLILFJHQHH[SUHVVLRQ
FKDQJHVLQ7$).2HU\WKURLGFHOOVFRXOGH[SODLQWKHLUSURJUHVVLYHEORFNLQGLIIHUHQWLDWLRQ
DQG VXEVHTXHQW DSRSWRVLV DV LGHQWLILHG E\ RXU *2 DQDO\VLV LQ TAF10KOcEry IHWDO OLYHUV
VLQFH*$7$.2HU\WKURLG FHOOV DUH XQDEOH WR GLIIHUHQWLDWH EXW DUUHVW WKHLU FHOO F\FOH DQG
XQGHUJR DSRSWRVLV ,Q DGGLWLRQ WKUHH JHQHV OLQNHG WR (5 VWUHVV DQG LQGXFHG DSRSWRVLV
Ddit3 Trib3 DQG Ern1 ZHUH IRXQG VLJQLILFDQWO\ XSUHJXODWHG LQ WKH
TAF10KOcEry IHWDO OLYHUVVXSSRUWLQJWKHQRWLRQWKDWDSRSWRVLVLVDPRQJWKHPDLQFDXVHVRI
WKHREVHUYHGSKHQRW\SHDURXQG(
,Q SDUDOOHO ZLWK WKH in vivo VWXGLHV ZH GHILQHG WKH FRPSRVLWLRQ RI 7$)FRQWDLQLQJ
FRPSOH[HVLQHU\WKURLGFHOOVLQRUGHUWRLQYHVWLJDWHWKHG\QDPLFFKDQJHVWKDWDSSHDUWREH
FUXFLDO LQRWKHU FHOO W\SHVGXULQJGLIIHUHQWLDWLRQ:HSHUIRUPHG06DQDO\VLV RIKXPDQ
DQGPRXVHFXOWXUHGHU\WKURLGSURJHQLWRUFHOOVDWDQLPPDWXUHVWDJHSURHU\WKUREODVWVDQG
XSRQGLIIHUHQWLDWLRQ, ZKLFKUHYHDOHGWKDWPRVWRIWKH7),,'DQG6$*$VXEXQLWVDUHSUHVHQW




KDYH SDUDORJXHV VXFK DV 7$)7$)E 7$)7$)E *&13&$) DQG


$7;1$7;1/$7;1/ GXULQJ GLIIHUHQWLDWLRQ ZLWKRXW DIIHFWLQJ WKH FRUH VWUXFWXUH RI
WKHVH FRPSOH[HV ,QWHUHVWLQJO\ 3LMQDSSHO HW DO GHPRQVWUDWHG WKDW RYHUH[SUHVVLRQ RI
7$) ZLWK WKH SOXULSRWHQF\ IDFWRUV DQG SUHVXPDEO\ WKH LQFRUSRUDWLRQ RI 7$) LQWR SUH
H[LVWLQJ 7),,' FRPSOH[HV ODFNLQJ 7$) FDQ HIILFLHQWO\ UHSURJUDP GLIIHUHQWLDWHG FHOOV LQWR
LQGXFHG SOXULSRWHQW VWHP FHOOV L36&V 7KH 7),,' FRPSOH[HV ZH SXULILHG IURP PRXVH
HU\WKURLGGLIIHUHQWLDWHGFHOOVDOVRKDYHUHGXFHG7$)7$)KHWHURGLPHUVDQGQR7$)E
ZKHUHDV 7$)7$) KHWHURGLPHUV DQG 7$)E DUH SUHVHQW DW WKH LPPDWXUH VWDJHV RI
GLIIHUHQWLDWLRQ7KLV LV LQH[FHOOHQWDJUHHPHQWZLWK WKHUHVXOWVRI WKH7LPPHUV ODEDQG
VXJJHVWV WKDW WKH ORZ OHYHO RI 7$) DQGRU WKH ODFN RI 7$)E LV DVVRFLDWHG ZLWK D
GLIIHUHQWLDWHG VWDWH ZKHUHDV LPPDWXUH VWDJH FHOOV FRQWDLQ D 7),,' FRPSOH[ ZLWK
VWRLFKLRPHWULFDPRXQWVRI7$)E




LPPXQRSUHFLSLWDWLRQ DQWL7$) DQG DQWL*$7$ ,3V LQ0(/ FHOOV DQG in vitro E\ XVLQJ
SXULILHG *67*$7$ DQG 7$) RU 7$)7$) KHWHURGLPHUV SURWHLQV 6LPLODU




E\PDVVVSHFWURPHWU\ 7DEOH&127&%;DQG75,0ZHUHSUHYLRXVO\ UHSRUWHG WR
IRUPDXQLTXHPRGXOH LQYROYHG LQGHYHORSPHQWDOSURFHVVHVDQG75,0 LQSDUWLFXODU
KDV DQ LPSRUWDQW UROH LQ HU\WKURSRLHVLV  2I QRWH &127 DQG 75,0 GR QRW





E\ WKLVPRGXOH LQFOXGLQJ HU\WKURSRLHVLV ZKLFK ZRXOG EH LQWHUHVWLQJ WR LQYHVWLJDWH LQ WKH
IXWXUH
,QWHUHVWLQJO\ RXUREVHUYDWLRQ WKDW7$)ELQGLQJZDVHQULFKHGDW WKHSURPRWHU RI WKH
KXPDQ*$7$ ORFXV LQ IHWDO HU\WKURLG FHOOV DV FRPSDUHG WRDGXOW HU\WKURLG FHOOV WRJHWKHU
ZLWK WKHREVHUYHG7$)*$7$ LQWHUDFWLRQVXJJHVW WKDW WKHUH LVD UROH IRU7$) LQ WKH
UHJXODWLRQ RI *$7$ WUDQVFULSWLRQ ZKLFK FRQWULEXWHV WR WKH SKHQRW\SH REVHUYHG LQ




HU\WKUREODVWV+RZHYHU WKHUH DUH G\QDPLF FKDQJHV LQ WKH RFFXSDQF\RI WUDQVFULSWLRQ
IDFWRUV DQG FRQVHTXHQWO\ LQ SURWHLQSURWHLQ LQWHUDFWLRQV LQYROYLQJ PDVWHU UHJXODWRUV WKDW
FRXOG SRWHQWLDOO\ DFWLYDWH UHSUHVV RU VWDELOL]H JHQH H[SUHVVLRQ OHYHOV :KHQ VXFK
LQWHUDFWLRQV DUHGLVWXUEHG WUDQVFULSWLRQDO GHUHJXODWLRQ LV QRW JOREDO EXW LW GHSHQGVRQ WKH
WUDQVFULSWLRQDOVWDWHRIWKHJHQHDWWKDWGHYHORSPHQWDOVWDJH
:H SURSRVH WKDW 7),,' DQG 6$*$ FRQWULEXWH WR WKLV G\QDPLF ODQGVFDSH RI






7KHDXWKRUVZRXOG OLNH WR WKDQN WKH35,'( WHDP IRU WKHLUKHOSDQGVXSSRUW UHJDUGLQJ WKH
GHSRVLWLRQ RI WKHPDVV VSHFWURPHWU\ GDWD 7KHPDVV VSHFWURPHWU\ SURWHRPLFV GDWD KDYH
EHHQ GHSRVLWHG WR WKH
3URWHRPH;FKDQJH &RQVRUWLXP KWWSSURWHRPHFHQWUDOSURWHRPH[FKDQJHRUJ YLD WKH
35,'( SDUWQHU UHSRVLWRU\ >@ ZLWK WKH GDWDVHW LGHQWLILHU 3;' DQG '2,
3;' 7KH*67 DQG*67*$7$ SODVPLGV ZHUH D JHQHURXV JLIW IURP .






WKH1HWKHUODQGV*HQRPLFV ,QLWLDWLYH 1*, =HQLWK  WKH 1HWKHUODQGV 3URWHRPLFV
&HQWHU 13& WKH 1HWKHUODQGV ,QLWLDWLYH RI 5HJHQHUDWLYH 0HGLFLQH 1,50 DQG WKH (8
,QWHJUDWHG SURMHFW (X75$&& WR )* DQG /7 WKH /DQGVWHLQHU )RXQGDWLRQ IRU %ORRG
7UDQVIXVLRQ5HVHDUFK/6%5WR)*DQG63=RQ0Z723DQG

























































































































































































































$ 5HSUHVHQWDWLYH SLFWXUHV RI FRQWURO DQG TAF10KOcEry HPEU\RV DW ( TAF10KOcEry
HPEU\RV DUH SDOH DQG WKH IHWDO OLYHU LV PXFK VPDOOHU FRPSDUHG WR WKRVH RI WKH FRQWURO
HPEU\RV







5HSUHVHQWDWLYH IORZ F\WRPHWU\DQDO\VLV RI IHWDO OLYHU VLQJOH FHOO VXVSHQVLRQRI FRQWURO DQG
TAF10KOcEry HPEU\RVDW((DQG( IROORZLQJ WKHGLIIHUHQWLDWLRQRIHU\WKURLG
FHOOV
$ 6WDLQLQJZLWK.,7DQG&'PDUNHUVQXPEHUVLQGLFDWHSHUFHQWDJHVRIJDWHGOLYHFHOOV
% 6WDLQLQJZLWK &' DQG 7HUPDUNHUV QXPEHUV LQGLFDWH SHUFHQWDJHV RI JDWHG OLYH
FHOOV
















$ 3ULQFLSDO&RPSRQHQW DQDO\VLV 3&$ SORW RI WKH ILUVW WZR FRPSRQHQWV RI WKH51$VHT
IHWDOOLYHUVDPSOHVTAF10KOcEry+HWHUR]\JRXVTAF10KO:77KHYDULDQFHH[SODLQHGE\
HDFKFRPSRQHQWLVGHSLFWHGEHWZHHQSDUHQWKHVLVRQWKHD[HV
% 0$SORW RI WKH PHDQ QRUPDOL]HG JHQH FRXQW YHUVXV WKH ORJ IROG FKDQJHV RI
TAF10KOcEry RYHU :7 DQG +HWHUR]\JRXV TAF10KO *HQHV DUH SORWWHG DV FORVHG EODFN
FLUFOHV*HQHVZLWKDQDGMXVWHGpYDOXH)'5DUHFRORUHGUHG*HQHVWKDWIDOORXWRI
WKHZLQGRZERXQGDULHVRIRUORJIROGFKDQJHDUHSORWWHGDVRSHQWULDQJOHV
& *HQHRQWRORJ\*2DQDO\VLVRI WKHXSUHJXODWHGJHQHVLQ WKHTAF10KOcEry IHWDO OLYHUV
0HWDEROLFSDWKZD\VDSRSWRWLFDQGFHOOGHDWKUHODWHGSURFHVVHVDQGSUROLIHUDWLRQDUHDPRQJ
WKHPRVWDIIHFWHG
' T573&5RQWRWDOP51$RI IHWDO OLYHUFHOOVDW(([SUHVVLRQ OHYHOVRI WUDQVFULSWLRQ
IDFWRUVDQGJORELQJHQHVDUHGHSLFWHG%DUVUHSUHVHQWVWDQGDUGHUURURIWKHPHDQ6(0

)LJXUH  *HQH ([SUHVVLRQ DQDO\VLV 7UDQVFULSWLRQ IDFWRUV HU\WKURLGUHODWHG DQG
JORELQJHQHV








JUHHQFLUFOH GRZQUHJGRZQUHJXODWHGJHQHV LQTAF10KOcEry IHWDO OLYHU FHOOVSXUSOH FLUFOH
DV LGHQWLILHG E\51$VHT DQDO\VLV TYDOXH  DQG*$7$ WDUJHW JHQHV GHVFULEHG LQ
UHG FLUFOH+DOI RI WKH GHUHJXODWHG JHQHVKDYHDW OHDVW RQH*$7$ELQGLQJSHDNDW
.ERIWKHLU766

)LJXUH  0DVV VSHFWURPHWU\ RI 7),,' DQG 6$*$ FRPSOH[HV LQPRXVH DQG KXPDQ
HU\WKURLGFHOOV
$DQG%7$)FRQWDLQLQJFRPSOH[HV7),,'LQ$DQG6$*$LQ%ZHUH LVRODWHGE\D
7$) LPPXQRSUHFLSLWDWLRQ IURP SURWHLQ H[WUDFWV SUHSDUHG IURP LPPDWXUH DQG
GLIIHUHQWLDWLQJ PDWXUH PRXVH HU\WKURLG FHOOV DQG DQDO\]HG E\ PDVV VSHFWURPHWU\ 7KH
UHODWLYHDEXQGDQFHHP3$,H[SRQHQWLDOO\PRGLILHG3URWHLQ$EXQGDQFH,QGH[YDOXHVRIWKH
GLIIHUHQW VXEXQLWV LQ WKH LVRODWHG FRPSOH[HV ZHUH ILUVW QRUPDOL]HG E\ FRPSDULQJ WKH
DEXQGDQFH YDOXHV RI DOO WKH VXEXQLWV RI 7),,' WR 7$) RU DOO WKH VXEXQLWV RI 6$*$ WR
755$3WKHODUJHVWVXEXQLWVLQHDFKFRPSOH[
& DQG ' 6LPLODUO\ 7$)FRQWDLQLQJ FRPSOH[HV 7),,' LQ & DQG 6$*$ LQ ' ZHUH
LVRODWHGE\D7$) LPPXQRSUHFLSLWDWLRQ IURPSURWHLQH[WUDFWVSUHSDUHG IURPKXPDQIHWDO
OLYHUK)/DQGKXPDQSHULSKHUDOEORRGHU\WKURLGSURJHQLWRUVK%/DQGDQDO\]HGE\PDVV











& 7$) DORQH RU 7$)7$) KHWHURGLPHU ZDV LPPXQHSXULILHG XVLQJ DQ DQWL7$)
DQWLERG\ IURP 6)I H[WUDFWV DQG WHVWHG E\ :HVWHUQ EORW XVLQJ WKH LQGLFDWHG DQWLERGLHV
*67*$7$ SURWHLQ RU *67 ZHUH DOVR SXULILHG DQG WHVWHG E\ FRRPDVVLH EOXH &%%
VWDLQLQJ
'  7KHSXULILHGSURWHLQVZHUHFRPELQHGDVLQGLFDWHGLQFXEDWHGDQGDIWHUVHYHUDOZDVKHV




)LJXUH ,PPXQRSUHFLSLWDWLRQVRI7$)DQG*$7$ LQ0(/FHOOVDQGPRXVH IHWDO
OLYHU(
$0(/FHOOV DQGPRXVH IHWDO OLYHU QXFOHDU FHOO H[WUDFWVZHUHXVHG WR LPPXQRSUHFLSLWDWH
*$7$HQGRJHQRXVSURWHLQRUWKHELR*$7$RYHUH[SUHVVHG2(LQ0(/FHOOV*$7$
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Downregulated Gata1 targets 
(q > 0,05) 





CTRL KO CTRL KO
CTRL KO CTRL KO CTRL KO


























Upregulated Gata1 targets 
(q > 0,05) 









CTRL KO CTRL KO CTRL KO




































































IAPme )1FAT ot( dezilamroN









3,5IAPme )PARRT ot( dezilamroN
































































































































































































































































































Table 2.  Selected activators and cofactors found in the TAF10IP by mass spectromerty (MS) 
Human (hFL, hBL) and mouse (mFlcl: fetal liver cell lines) nuclear extracts of erythroid progenitor 
cells were used. Parameters of MS (emPAI and unique peptides) for each protein in different colors
 indicating species of origin and cell type are given.  Symbols (#: proteins found in the same complex,
  $: reported to interact with each other). 
Protein 
mouse{mFLcl}/human{h FL,hPB} 







GATA-1#,$ 0.08/0.1(hFL) 1/1(hFL) 
TAL-1# 0.1(hFL) 1(hFL) 
LDB-1# 0.24(hFL) 3(hFL) 
CNOT1 0.54/0.03(hPB) 31/2(hPB) 
CNOT3 0.04 1 
CNOT9 0.34/0.12 3/1 
CNOT10 0.04/0.15(hFL) 1/1(hFL) 
TRIM28 0.35/0.4(hFL),0.44(hPB)/0.45 8/7(hFL),8(hPB)/9 
CBX3 2.01/0.88(hFL) 5/4(hFL) 
CCAR1$ 0.05/0.14(hFL)/0.26 2/5(hFL)/9 
MED1$  0.04(hFL)/0.04 2(hFL)/3 
 
 
 
 
 
 
 
 
 
 
  
